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i&b£#t tuiBA- h^-- gajiB©flii6fiD3pjffl«:*tf*seftxa»c ioTtfjia 
SiBfieKA6iS'i£Sic*a-r*ii:fc»«fc-rsfiiBseKa>»5i*ja. 

D N A £1631 nffg }Ca£ A b feM^fflffiffl^« (C <}: o T =f? 5 £ £. S #^ t f S It* 

co t= -1- 7 x y v y X- & s r a & mm t ? •§> i x \t 2 tc ffa«g 
^?*«its«ll^fcr^»#Sl~ll#*3fflv^Tn*^caE*fflStBaEaft«)« 

1) :7n7M F^f y^9--tfXttffit)a*ffl^^-->(cM bTJSS 

ffi?iJ±fflTSS(C#S-t S D N A tc <fe c T 3 - F $ 4XT ^ SfttlSI. 

2) ^^-i/ F^yyxtei/v^u-y, 

[f#S5] tuia^- h7— SBRBtf, W<tfeft,!?JpH7JI 
T'&Slffi^- h7--gSHB 1 'PH< i: *>i/**n J/ir* 
n>^- h^-SSSB 2 hfrt&£;ifc£#^t5if:£^i~ff#^3fflv\ 

■f 5 fiSffi© fil Sg SgAt, # p H 7 T' & l J ■> -V ^ CI > #fl £ ^ 
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t-IBSB 1 1, *uy9km*H*&i' J *'<n>rt - b-f-W. 

Fumicola insolens) fijR© :7°n tM V S?*;!/ 7 hM V ^ 5 - S/ 

[ffsfcjgl 1] ff#^l 0tCB^®DNA&S8^nJtglCgALfcK$tfiO6 
[0 0 0 1] 

[0 0 0 2] 
[«*<z>Sffi] 

*^iSmASffi©jSffllcj:*J, «*<Z)*if6£f#ogBK#ifflB, KB, WIL 
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■ [0 0 0 3] 

tiT^S (Jae H. Lee, II Minn, Chan B, et al(1998) Protein 
Expression and Purification 12 :53-60) „ X. JS^gBS^SSr^^ttBf^j- 
(CjgiiStlS^n^ i/y ( prcchymosin) £M-&ik£-£Z> ^1 £ tC <k y |ej±©3& 
^£3Eo fctCDfe&S (Chris Haught, Gregory D, Rajesh Subramanian, et al 
(1998) Biotechnology and Bioengineering 57, 1 :55-61) . WftSfflfflU** 

mmm&Wi:V)ift^^y-s-h^y^y^^-ii3 (gst) tife^ts* 

(Kirill A Martemyanov, Alexander s spirin, Anatory T Gudkov (1996 
) Biotechnology Letters 18, 12 :1357-1362 ) SElgegit^a-XA 
>-r-T >^ F*-T> (CBD) i:Sl-&-ft^-&S^ffi (Kevin L Piers, Melissa 
H Brown, et al (1993) Gene 134, 1 :7-13) , St^gSJCS: ~fU -r-f > A £ ffll 
^-ffcSit ( L. Zhang, T. Falla, M. Wu, et al(1998) Biochemical and 
Biophysical Res. Com. 247 :674-680) ^tfitgl;* ;ftT ^ 3 „ 
[0 0 0 4] 

vmmmm l i o £ -t s mm] 
s*ffi®fitssesT'$>5 0 ta>^mmrm^£Lx, m&&m<D**-y, p 

[0 0 0 5] 
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«^MJIlWe«>4)-j!lfc«-5IBIHK:iDA, Sic St«ae*feiELv^-fe»* 

©a-^i* ^ Kte^feff e> *seaT?*#-r * r t # s l ^ a t ^ naiitf & 

[0 0 0 6] 

#1-5fe&©#&&P^*,L<(i7SigeL&^„ ^iSffiM-C'^StifeSSttKS 
gaj(fC*fLT, i/Y^nvaig&^tSSBMS: in vitro TfMJfifi-^OTiS 

[0 0 0 7] 

2, 3«|g3nTV^5„ #Jx.«#i§¥7 - 2 5 0 6 8 5-t^|gT* 
§Ba*i, l - 7 5 8 7 g^&H-ett, flMBttS&St&^n^-r^s?*;!/ 

, £*ie>fflfMSfeffiHSBK©»3l*(Cj£Ml,T, filciSffia©tf!iMfiB*fc38 

*3»*©«i»8aK«:B{irt?*4n. 

[0 0 0 8] 
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[0 0 0 9] 
(IB 1 588® *#) 

[0 0 10] 
[0011] 

(« s aw®**) 

ffftsfg 1 5§Hixii^2igHiic^smagasA3!)\ ^ti^nm^&^^-^-y 

•fuf-jy, 'J^^-A^fStt-ffc^n^'fxov-fti^, $> 5 v<> tiffin, M&X 

[0 0 12] 

±mmmzM&? z>frtb<z>*mm4%m (m^mnzmMnrnm) ®«j&ti, 
2) ©^Tn^-efts. seK»^#-p»«. 
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1) ynf^f>^;i/7-f («T, rpDU t.St>) XttWSr 

T^*imsia*t. 

2) Wl/F#i/> (JMT. r Txj iL^So) 3Clti/-v<n->o 

[0 0 13] 

[0014] 

BHAi:, ft^pH7*itl,'j i/-v^n>«|g&^f s^- hf— SfiS 
b i:©»#frei& y. BfffEKasasAtA- ht-satB tawatcj: »;« 

[0015] 

SfAil, ^fc<fc*««j&#pH7#J»T»SKttrt-h'*---fiBJlB l fc. 

[0 0 16] 
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ltrfla«7»WK:««IMt^- hi-ISlB ltf7535 • jyVVy* ( Fun 
icola insolens) fijfcOD ^ D -r>f > V A V * 5 - if©* J!/^ i/*S8 

[0 0 17] 

±K»Bfc*fc+*feA®*«£9»l|! 9 tCf3ii©3§ii) ffl«J&te, 

ttft^P H 7*^T'feSK'|4A- bi-SGUlB l tfc^-v^ 

[0 0 18] 

(Hi O^©^) 

±ia^as:^t--&fes?)®*ja^i oum m&mi o\zmm,o>%m) v>m$. 

[0 0 19] 

(Hi iftmvmm 

[0 0 2 0] 
[JgH^ffl^ffl • 2&HI] 

p h 7*jg-e$>5A°- h^-- sagB i:fflttiWM?ifflian^i: b-c 
iWT*, as;iiSofc^wyx;i/7-< KSe^Sff^fStt^i: b Testis 

7 ffiSE#2 001-3031365 



#2 000-161090 



tf. «A?Stt!!i:LT3&JB S*i A- 5BRB fc©SK=r(c J: o 
[0 0 2 1] 

JtA&igffigcseSfrsjtf, ^©ISCJ/^n^attS:***/*- hf— ge« 

KB 3. 1>*»U *©&lti*mifiBJtl8l£ttffll«£tt* 

[0 0 2 2] 

[0 0 2 3] 

msf&mcottM • as) 

tlS. 

[0 0 2 4] 
(S54»IBffl«sM • «S) 

i--m& , M.B<Dttmw&mtim$ t s-zti?>„ ^©fit-iy. pd i xiiffi^a*®^ 

[0 0 2 5] 

-IfifBl hi>v«.xiyrt- Nf--ga^B 2 £ftib&-oX^T$8.i<\ 
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menm^mt. tn.mm&nAt. mt^-h*- sbkb i s/** 

[0 0 2 6] 
(S5 6 38iJI©flUB • »*) 

mmm&'KAtA- ^-fiBKB£©sBRi»£#Km#©««»JH*ii#fc 

[0 0 2 7] 
(*7 38Hi©«U8 • »S) 

3fl7#gHJ!tc<fc y, £S6 3Mi:teJ$fc5#>f :/fflgBJII&i§rtt0!ltfii&2*i5. 

[0 0 2 8] 

s a jt b 2 ©«*« ft a t & is ti s a jt»teft#fB# a <x * . 

[0 0 2 9] 

m9%miz±iT, «7»wxtt«8»w©saR»-&#K:*»ssiiMaaft 

[0 0 3 0] 
(»1 0«IJ!©«U8 • 
HI 0*«{CJ:y. |g6|805~|g8 5gH^ic^5Maga-&fr©ite^X^Wft 

[0 0 3 1 ] 

9 ffi§E$#2 001-3031365 



#2000-161090 



mi lftmoxm ■ mm) 

mi lfgHjtcfcy, mi o^wcddn A%$mL^m&MM&fccoskftw&® 

[0 0 3 2] 

ace, mi%w~mi iftmnmMnmmiz-DWTMmtz. j^tic^t* 

[0 0 3 3] 

T?fc6. rrtc rgs^j tit, -8IK±ffla8fiejtffl-**Sv^H:^»«5fire. 
hf— SBRB i:*«fl;^tt^cB^L■CV^SIB^J|S«a%■eS6. rfflU 

-&^ffi-i±, ffimm&ftAtA- b±- ieiB t^Kortg^^'j ksp 
^S:^tT-atcD3KU'<^K«l:LT«^ftanTv^a»^S:*t^. mosaic 

ioT^LT^-5i6^^t.«^-t?t5 = ^^cos-a-ice^rt. stag 

[0 0 3 4] 

LTli, 7c«^ofe«^;©i;x^/7-f F*g-&©^j££#oT, ^fSttSli: LT38 
<fc U?S^©j^^£ifcoT^£;tf. A"- h^-MSgB togt-g-ic <fc V^M 
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[0 0 3 5] 

mmmemA<Dmmit, -gss®^i*iyx;i/7^ Kis^ffljiMa&ssBJse 

[0 0 3 6] 
ht-iSIB] 

^fSJc^sr?- ht-gfifBii, MiSipH 7*^T-$>'J i"V/<n>a 
>$™##s b^,, ±fE^n*i:b-ctK p h6«t©^o, 

WpH5. SJKTfflfcatfif* bv\, X, SBIBtt, 
[0 0 3 7] 

a- ^7 v —gegBfflasli±la©^ic-gr^5:■r•^»|5S'Jicfev^'r|5s^3tl^v^ 

= bfrb, ^fflA-ht-geSBtlttt, PDI (fM P H4. 6 8) 
Xlzmm&%®?-7!--> left b Ti&mm$<l±(DTm iz&&? & D N A }C J: o T n 
-KSftTV^IMtfiBJt <*«j&pH3. 61) &4*ic»4b<«w-f4it 

[0 0 3 8] 
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> MfC^^WlCiiiH?a#^l(C^1-T5yi!iE^J*©6 24^(575; 
[0 0 3 9] 

#-fflyt- ht-iaSBtOTB. ^fflfflfCfcTx (m^pH5. 14) 
L<Ma*T?S5. JgSC, GroEL (§MpH5. 0 8), GroES 
(ftipH4. 5 1), HSP9 0 (M(?,PH4. 6 7)^fflJ/t^Dr^ 

[0 0 4 0] 

-hfHSHf^- H:J--gBHB 1 tLXlt, 7^5 ■ -f >y bVXfijRCPD 
Iffl*;i/^^ri/;V*ST'fe5 5 1 4&ffly;!/*$>^~5 4 3 fiffl D -f i/>©fl 
«(§8£pH3. 9 5) SH^gS*. •efflffiC^S^^tt^tC^-fSft 
Iffliat'Ctiiii^. ±IBJ/-v^n:ws- hf--ga®B 2 h ltbpp i 

L^. 

[0 0 4 1 ] 
m&WM&tt-Z^- KtfiDNA] 

fcn- K-T5DNA&MSfflgaT'&-g.^±IHIS{cf§JgprfgSC^AbT, SBS?Si 
£-#£^&<±:l£j^TSCI£#T*£-5„ .Ift'bfflDNAti, ±f3J7i»gBS: 

[0 0 4 2] 
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-bf— fianBi:*:, fesv^m^sefCA, sMt^-h^-- sbjib i, s/ 

[0 0 4 3] 

t d n a «rie b t-^^mm) 
±faDNAtt, -mmtLxit, tt*©asftiti«jfiK:»sBriEK:»A-rs 

[0 0 4 4] 

dn Azm^Mmzftm^mizmA? states, jga&fts©?!!^?*- 

&WST*§S. #(C^$b<?rjfflTgfe&#gif[^#-£:bT, «Att*»BMtc 
ttStratagene*±$<!ffl TpET Expression system j ^©75*5 K£M^T*£5„ 
fgJH^^-^fflDN Affljf A^, 1s±*IS'\ffl|§iM^^^-©^:Ali, 

[0 0 4 5] 

«±B3TS©DNAS»3S^rfBK:3IAbfe«i«ljaS:*«t**»fflT?ftS. «± 
[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

M# #S!Ifg ® d< U * T - ?- K« tc <fc o T ttft 3 Iftffift^ tc J: y b X V n 5 
[0 0 4 9] 

oTi»WtcJif?L3S7tS^i:S*^SS. fib, r »iig®{Eii»fe»{C 

, -efflflsfflte&ffl 7 -f Kse^u ^^-^x-f >y^#&Mff bTffort) 

[0 0 5 0] 

v^-rti*#i-W(c^Brtg(cjibTv^5 0 
fiajiB4:ffl5aK»^#4:L/Tff**jiSrtu»5sa-e, ^nfeaiKL/feft. it 
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IE A - b -T - 5 B K B ffl«fg eo f rjffl & £ ffiffiftlg fc J: o T tiff am M 5 B ft A 

(2) ±iasBKi6^tcfev^-c, isisesAt^- ht-iBRBtm 

(3) ±«g i3<r*-t, tfEBgBSA hf--gBI?B » 

(4) ±iagBeS6^-#:tci3VNT, jSigfiSA^yS- ht-MSSB tffl— gp 
ft S v * **tt85RJ;&X Wit RC iot^LT^S. 

(5) liaaiSflfA^. ^iX^WfeEf3*ffl^^->, PR^QH>, * 

A^fSfi-ffc^n-r-f >©^1*;Jx;?>\ ftSWiffti, MSXiit Sfi*ffl-r-C 7x 
> ^ > T' ft 5 „ 

(6) ±|Hffifeft*(Oft->«Sa*0t;ffl-i?feS = 

(7) ±faffit;a*©^^^>*\ bb?ij#^i tc^fr^ smmfltpo 1 o&~ 

(8) ±fBA'- ht-gaf Bfflft^P H 6J^T, t'Jti»pH5. 5«T 
T'fe5„ 

(9) ±fB/c-^-SB«BfflS/*/<nv«tB#. IBIffl^?ft^;i;7-f 

(10) ±IB^-hf— SBHB^PDIXttffitfefi^ffl^^-VfC^fLTiga 
WH?iJ±cDT^SC#et$DN A(cj:oT3 - K£*i.T^3$ttgBR-eftS. 

(11) ±IEPD I tf, 7 5 35- -OV l/>^ajR©PD I, JgtC^^WfCti 

ie#j§-§ 2 ic^t7 $ ;mmfl$>0> 5 g&~5 4 3^075 j pd i 

T'ft5„ 

(12) ±8BIMt3aRtf**fi#©»ttSBSt, 3SK**»tcttSW»* 1 C 

(1 3) ±f3r?- ht-SafBtfTxXl^i"<P->T'fe5. 
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(i 5) ±tas?ttA- Ft-ieiB i^7^5 • -f>yu>xa*©PD i 
© a ^ d< t/)i3i$t30mfem®r* & s . 

(1 6) ±|Bi"Y^n Hf--gBgB 2tfPP 

(i 7) ±f2m»geKAi:SfcgeMSi^&^t-5fcAtcffl^e 3 ^5SB 
fT-$cT, ±tm&rt- b^-sasB it*^/<n>/5- ht-iaiB 2 

(18) ±fBV>t c tl^©ge®i6^$:a- KtSDNA. 

(19) ±fBDNA#. ^-0mW&fc : ?£LTffimm8ft.A£A- hi--m& 

(20) ±bdna#, $.-mmm.xt&*thx. mmm&HAt. uno^m 

ttA- ht-SaiB l&tfS/-V*n>A- ht-geiB 2) tSIgLTn 
(2 1) ±«DNAtf, fitSSBfCAfcA- ht-iaiBt?:, fcaufcfcjftM 

(2 2) ±fBDNA#, IE?IJ##1 XBlB?!(S-t2(C^-tSSiB3»J*^«:S. 
(2 3) ±BBDNA#, lX(±lB?!I#^2tC^fSSBa?'J^6^SDN 

o. mSMSSA, A-ht-SBIB, iftA-bt-IBSBl, */*rlu 
>X- ht-iBf B 2©p<j, KilBfA5:tfctH±S3 - FbT^S. 

(2 4) ±9BDNAS:|§iiprtgic#Abfe^±liSa„ 

(2 5) ±flB?i5E«A';Km«T-&5 0 

(2 6) ±IB?g±IHSS&^«bT, ±lBv^**fflgaKR£#S:SJR*saB 
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(2 7) ±flBBBHH£#fc«#Xtt*«fc#-i-*. 

(2 8) ±flB^r*i#©§m»»^#C£tf*#E83BKAfc,*- N^- gBS 

(29) ±8B*fEasBKAS:/'«- hf— gefEB^b^n-tsas^, mmom 

(3 0) ±RffiK5BJCAfcffi»iStta(cSESt-f5»g#, ^©iiigoffliifflfe 
[0 0 5 1] 

^ciftJftOT^^-VicM LifeSffi?!f±fflTSStc#&-t 
f£$U Novagenfct§gffl^5x5 K pET-19b(C 33 W SSUffi^^Ndel-BamHl^BrgP 
[0 0 5 2] 

^ga3Rffl^*->ae?iigE^J#-t 1 ICfeW5i2 8fi~ggl 6 2fifflfil 

ibm&#u ±B»ttseK©ae-f-ttffi?!i##iK:fe»sisi s ie~i3 7 

2ffifflffiSIH^JS:^-rs. iH?!I##l(Cfe^-C, H 7 1 2 &©CATATGffli& 

«K?!iii«Sgl*§ Ndel (Cj;51U©rfI«e-t'&y, $3 7 8&~|g3 8 3 -SCDGGAT 
cc©^SBE?!I(if!)|iS^^ BauHiiciS^Jfrfl^T'&S, WIBf S 7 ^ J WMW^ 
fc^T, ft5&.~m8®.RVm5 6fi~H5 9 fiiffl Thr-Glu-Gly-Argffl7 5 y ^ 
^Df7-ft'fe5 Factor U<Z>M>M3&-Z & £ „ 
[0 0 5 3] 

( jgjfeffil 2 :ft->-PDI ^#»-E^CD«^ ) 

ft&n-h'f^aef&Ml, 3*X& Novagen*±ggffl:/9;*.5 K pET-19b{Cfc 
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» 5 MKW*Ndel-Ba«iHl^J»f95fi|S{C#A LT?n-->moit. 
[0 0 5 4] 

A*a*®f-^-->ae^i±i2j'j#-t2icfew5ig2 5&~igi 5 9^011 
ffiTU&w-r 5. ±iaPDi®ae^-ssBM#-t2(cfeW5igi 7 sfe-gu 6 2 

9fiffllgaBB?!IS:^-#-S. IB#I§# 2 iCfeVNT. % 7 1 2 ft©CATATG®S 

aK?'JB®IPS^KdellC,fcS«|®TfI^cT'fe'J, Hi 6 3 5ffi~|gl 6 4 O&CDGG 

SJlEJ'JiCfc^T, H 5 8 fe&tffl 5 5fi~3f§5 8 feffl Thr-Glu-Gly-Argffl 

T^^HMS Factor Xa©^gpfeT'$> 5. 
{0 0 5 5] 

**ft*fflf - KtSli??: NovagenttigOT^5X5 F pET-19b 

fC 33 W 6 WSHiPINde 1 -BamHl^SrSSffilSlCif A LT?n-^>y&f?ofc,, 
[0 0 5 6] 

^*S*©^^-n>ae^-liiBja##3fC33WS^2 8&~|jgl 6 2fefflJgS 
SBfllfc^f-S,, IE?D#^3 SCfi^T, 81 7&~|g 1 2 &fflCATATG©i&SIB?!JttfS!l 
PS^^NdeUciS^jeffl^T**';, mi 6 8&~|gl 7 3fi®GGATCC©SSBB?!I 

\mmmm formica z>wmM®T*$>z>. -n. mmtzrs. jmmmz&^T 

, |g5S~H8fi© Thr-Glu-Gly-Argffl7 3 /SffiMli Factor XafflUfSgUfel? 
[0 0 5 7] 

£tt.Zn-F?&'M&?-Zftf8,L, itlS: Novagenf±|g® ^5:* 3 K pET-19bfc 
33 S MKSPlftNdel-BamHl^g|Sfe WUljf A Ot^D-->ySfiofc. 
[0 0 5 8] 

±KIM£«*B:. pd iffliSegp&#i§^T-v^i,>fesb, yx;i/7n*g^5: 
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[0 0 5 9] 

So fE#J#^4t;:£v>T, f§7®~fgl 2&©CATATG©mga?lJl±$lJ|8gMjtNdel 
tCiStJ^l^cf&U, S2 7 0 6-12 7 5a©GGATCC©^SiB?tJ««I(SS^Sg 

fttffg3 5&~fg3 8&© Thr-Glu-Gly-Arg©7^ /KE^J« Factor Xa©fgl$ 

[0 0 6 0] 

zti^tixam BL2i(DE3) P Lyss {cjggK^bfc. Mmbtz^n^nomn^m 

fiSLBfi (bacto-tryptone 1 %, bacto-yeast extract 0. 5%, NaCl 1 % 
) T*3 7° CKT-BfeJgS&U ^Jft&LBigi&JC 1 %ftSL7c,, f LT37' C 
tOD = 0. 5St'©iU IPTG (isopropylthio-/3-D-garactoside) fcg 

[0 0 6 1] 

*©&, ^*«5:3S^I|tCiijmSb, iSgftS4©10fg© Sonication 

/<v 7T-zMx.TMmLfc., m^mzi^jm^m^Lt^, i5ooo rP 

[0 0 6 2] 

r-fl^&SDS-PAGEIC^Lfe^ itgeMl tC^S^tf-VlilgJSLft 
[0 0 6 3 ] 

±IB K ^ T ?83i & fg & fc J6i£$l l , 2 & xfi£®m 2 tc & & g 0 

H BL21(DE3) P LysS ©ig*iC^5^^'ffill^i: £, 0.5 % TritonX-100/ 1 mME 
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DTA$?£T-2 0$;8H,fe&. mm® 1 ®. (SMI!, 50mM Tris-HCl P H8.0 , In 
M DTT. ImM EDTA) fcj&HA X Wmt L tz. j§4MMt©$, Jzm&mffi**. 

-:/ic&u 4M%mmmizttLX4° c^i»raa«ftffofc. ±iedtts: 

[0 0 6 4] 

■eo«a*f & 2 MSil^M, ^nf 7- •tf flJBf tcftf § fcft cd A 77r- 
(50oM Tris-HCl P H8.0 , lOOmM NaCl, ImM igffc fs)\, 1/ V A) 

X±m &^M«) Factor Xa£ «fc S^WMC^ ^fc„ 
[0 0 6 5] 

K£o&3'/m$# (mm&nxitmmmz) cewtb, a«f 

[0 0 6 6] 

±Kffl£e>(caffi£«ofe§ft6fe«i, it«2MM«2ici4SagI^ 
fttt-eft-eft, fuEI^M^ 1 , EE?![#-t2Xttia^J##4{c^f«fce>ic, ^tf 
-Vt^CDA- hf--gSMi:©r^(C, 7*Dfr-«ft5 Factor Xa©i5f$fH 
#J£fiM$LT^5. ±fBffl#Sa«^-&^l mgtC*fLT, Factor Xa 

30 A gJIHT. 3 0° CiCT-Bft, Factor XafcfcsqjBrtC&Lfc. 
[0 0 6 7] 

V t>T?&5Microcon-3 ( MWCO:3000) Sfll>T3 0 ii L {C illlf L „ r<£>J:?& 

&AU 3SSC#^7x;KC^b"C p H 6 © 200mMMES (2-(N-morphol ino) x # > 
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X)lfcyM) XV7T-1 0/iL, -y-^V^^H^ilSB (Ceratocystis fimbria 
ta: IF030501 ) (DfiSim^MWm (M^W lmLSfe'JlOS: 8 0 % # h 7= 
SrXhn-X^n^) 6 0 # L Sr^Dx, 2 6° CT'Ml/fe. 3>bn- 

[0 0 6 8] 

fit Model3550T-f ^n^l/- h U -*'-&fflV\T 3 0#^&tf 4 8 Bf 
ffllS^S ( 415nm) feiUgL*:. ScfflSlCfcU***:. fcfc, 

jtliCfc^T, AB±fS3 0#&ffl©3fc,g©ilj£ffl, Bfcj:±IB4 8 B#|i3&©®3fc 

[0 0 6 9] 

56WPIW^ (%) = (B-A) X 1 0 0/B • • • • su 
1 (±I8WI®«^ 9 9 . 8%, HJgM2tt|6WPS»^^9 9. l%T*;g>y, HE^ 
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[0 0 7 0] 

SEQUENCE LISTING 
<U0> TOYOTA CENTRAL R&D LABS. , INC. 
<120> StHSBfltflDSKitfSs, fiBftiB^ft 

<130> POK-00-001 

<160> 4 

<210> 1 
<211> 392 
<212> DNA 

<213> Hordeum vulgare 
<400> 1 

gac aag cat atg att gaa ggt cgt atg aaa age tgc tgc cgt age ace 48 
Asp Lys His Met lie Glu Gly Arg Met Lys Ser Cys Cys Arg Ser Thr 
5 10 15 

ctg ggt cgt aac tgc tat aac ctg tgc cgt gtt cgt ggt gcg cag aaa 96 
Leu Gly Arg Asn Cys Tyr Asn Leu Cys Arg Val Arg Gly Ala Gin Lys 

20 25 30 



ctg tgc gcg ggt gtt tgc cgt tgc aaa ctg ace age age ggt aaa tgc 144 
Leu Cys Ala Gly Val Cys Arg Cys Lys Leu Thr Ser Ser Gly Lys Cys 
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ccg acc ggt ttt ccg aaa atg att gaa ggt cgt acg ctg gcg ctg gtt 192 
Pro Thr Gly Phe Pro Lys Met He GIu Gly Arg Thr Leu Ala Leu Val 

50 55 60 

age aac age gat gaa ccg gat acc gtt aaa tat tgc aac ctg ggt tgc 240 
Ser Asn Ser Asp Glu Pro Asp Thr Val Lys Tyr Cys Asn Leu Gly Cys 

65 70 75 80 

cgt gcg age atg tgc gat tat atg gtt aac gcg gcg gcg gat gat gaa 288 
Arg Ala Ser Met Cys Asp Tyr Met Val Asn Ala Ala Ala Asp Asp Glu 

85 90 95 

gaa atg aaa ctg tat ctg gaa aac tgc ggt gat gcg tgc gtt aac ttt 336 
Glu Met Lys Leu Tyr Leu Glu Asn Cys Gly Asp Ala Cys Val Asn Phe 
100 105 110 

tgc aac ggt gat gcg ggt ctg acc age ctg acc gcg tga tag gat ccg 384 
Cys Asn Gly Asp Ala Gly Leu Thr Ser Leu Thr Ala *** *** Asp Pro 

115 120 125 

get get aa 392 
Ala Ala 

130 

<210> 2 
<211> 1649 
<212> DNA 
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<213> Hordeum vulgare 
<400> 2 

gac aag cat atg att gaa ggt cgt aaa age tgc tgc cgt age acc ctg 48 
Asp Lys His Met lie Glu Gly Arg Lys Ser Cys Cys Arg Ser Thr Leu 
5 10 15 

ggt cgt aac tgc tat aac ctg tgc cgt gtt cgt ggt gcg cag aaa ctg 96 
Gly Arg Asn Cys Tyr Asn Leu Cys Arg Val Arg Gly Ala Gin Lys Leu 

20 25 30 

tgc gcg ggt gtt tgc cgt tgc aaa ctg acc age age ggt aaa tgc ccg 144 
Cys Ala Gly Val Cys Arg Cys Lys Leu Thr Ser Ser Gly Lys Cys Pro 
35 40 45 

acc ggt ttt ccg aaa atg att gaa ggt cgt teg gat gtt gtc cag ctg 192 
Thr Gly Phe Pro Lys Met He Glu Gly Arg Ser Asp Val Val Gin Leu 

50 55 60 

aag aag gac acc ttc gac gac ttc ate aag acg aat gac ctt gtt etc 240 
Lys Lys Asp Thr Phe Asp Asp Phe He Lys Thr Asn Asp Leu Val Leu 
65 70 75 80 

gee gaa ttc ttc gcg ccg tgg tgc ggt cac tgc aag get etc gee ccc 288 
Ala Glu Phe Phe Ala Pro Trp Cys Gly His Cys Lys Ala Leu Ala Pro 

85 90 95 

gag tac gag gag get gcg acc aca ctg aag gag aag aac ate aag etc 336 
Glu Tyr Glu Glu Ala Ala Thr Thr Leu Lys Glu Lys Asn He Lys Leu 
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100 105 110 

gcc aag gtg gac tgc aca gag gag acg gac etc tgc caa caa cat ggt 384 
Ala Lys Val Asp Cys Thr Glu Glu Thr Asp Leu Cys Gin Gin His Gly 
115 120 125 

gtt gag ggc tac ccg act etc aag gtc ttc cgc ggc ctt gac aac gtc 432 
Val Glu Gly Tyr Pro Thr Leu Lys Val Phe Arg Gly Leu Asp Asn Val 

130 135 140 

tec ccc tac aag ggc cag cgc aag get get get ate acc teg tac atg 480 
Ser Pro Tyr Lys Gly Gin Arg Lys Ala Ala Ala lie Thr Ser Tyr Met 

145 150 155 160 

ate aag cag tct ctg ccc gcc gtg tec gag gtc acg aag gac aac ctg 528 
He Lys Gin Ser Leu Pro Ala Val Ser Glu Val Thr Lys Asp Asn Leu 

165 170 175 

gag gag ttc aag aag gcc gac aag gcc gtc ctt gtc gcc tat gtg gat 576 
Glu Glu Phe Lys Lys Ala Asp Lys Ala Val Leu Val Ala Tyr Val Asp 
180 185 190 



get tec gac aag gcg tec agt gag gtt ttc acc cag gtc gcc gag aag 624 
Ala Ser Asp Lys Ala Ser Ser Glu Val Phe Thr Gin Val Ala Glu Lys 

195 200 205 



ctg cgc gac aac tac ccg ttc ggc tec age 
Leu Arg Asp Asn Tyr Pro Phe Gly Ser Ser 
210 215 



age gat get gcg ctg gcc 672 
Ser Asp Ala Ala Leu Ala 

220 
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gag get gag ggc gtc aag get ccc get ate gtc ctt tac aag gac ttt 720 
Glu Ala Glu Gly Val Lys Ala Pro Ala He Val Leu Tyr Lys Asp Phe 

225 230 235 240 

gat gag ggc aag gcg gtc ttc tec gag aag ttc gag gtg gag gcg ate 768 
Asp Glu Gly Lys Ala Val Phe Ser Glu Lys Phe Glu Val Glu Ala He 

245 250 255 

gag aag ttc gee aag acg ggc gec ace ccg etc att ggc gag att ggc 816 
Glu Lys Phe Ala Lys Thr Gly Ala Thr Pro Leu lie Gly Glu He Gly 

260 265 270 

ccc gaa ace tac tec gac tac atg teg gee ggc ate cct ctg gee tac 864 
Pro Glu Thr Tyr Ser Asp Tyr Met Ser Ala Gly lie Pro Leu Ala Tyr 

275 280 285 

att ttc gec gaa acg gee gag gag egg aag gag etc age gac aag etc 912 
He Phe Ala Glu Thr Ala Glu Glu Arg Lys Glu Leu Ser Asp Lys Leu 

290 295 300 

aag ccg ate gee gag get cag cgc ggc gtc att aac ttt ggt act att 960 
Lys Pro He Ala Glu Ala Gin Arg Gly Val lie Asn Phe Gly Thr lie 

305 310 315 320 

gac gee aag get ttt ggt gee cac gee ggc aac ctg aac ctg aag ace 1008 
Asp Ala Lys Ala Phe Gly Ala His Ala Gly Asn Leu Asn Leu Lys Thr 

325 330 335 
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gac aag ttc ccc gcc ttc gcc ate cag gag gtc gec aag aac cag aag 1056 
Asp Lys Phe Pro Ala Phe Ala He Gin Glu Val Ala Lys Asn Gin Lys 

340 345 350 

ttc ccc ttc gat cag gag aag gag ate acc ttc gag gcg ate aag get 1104 
Phe Pro Phe Asp Gin Glu Lys Glu lie Thr Phe Glu Ala He Lys Ala 

355 360 365 

ttc gtc gac gac ttt gtc gcc ggt aag ate gag ccc age ate aag teg 1152 
Phe Val Asp Asp Phe Val Ala Gly Lys He Glu Pro Ser He Lys Ser 

370 375 380 

gag ccg ate cct gag aag cag gag ggc ccc gtc acc gtc gtc gtt gcc 1200 
Glu Pro He Pro Glu Lys Gin Glu Gly Pro Val Thr Val Val Val Ala 

385 390 395 400 

aag aac tac aat gag ate gtc ctg gac gac acc aag gat gtg ctg att 1248 
Lys Asn Tyr Asn Glu He Val Leu Asp Asp Thr Lys Asp Val Leu He 

405 410 415 

gag ttc tac gcc ccg tgg tgc ggc cac tgc aag gcc ctg get ccc aag 1296 
Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Ala Leu Ala Pro Lys 

420 425 430 

tac gag gag etc ggc gcc ctg tat gcc aag age gag ttc aag gac egg 1344 
Tyr Glu Glu Leu Gly Ala Leu Tyr Ala Lys Ser Glu Phe Lys Asp Arg 

435 440 445 

gtc gtc ate gcc aag gtt gat gcc acg gcc aac gac gtt ccc gat gag 1392 
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Val Val He Ala Lys Val Asp Ala Thr Ala Asn Asp Val Pro Asp Glu 

450 455 460 

ate cag gga ttc ccc acc ate aag ctg tac ccg gec ggt gec aag ggt 1440 
lie Gin Gly Phe Pro Thr lie Lys Leu Tyr Pro Ala Gly Ala Lys Gly 

465 470 475 480 

cag ccc gtc acc tac tct ggc teg cgc act gtc gag gac etc ate aag 1488 
Gin Pro Val Thr Tyr Ser Gly Ser Arg Thr Val Glu Asp Leu lie Lys 

485 490 495 

ttc ate gec gag aac ggc aag tac aag gec gec ate teg gag gat gee 1536 
Phe He Ala Glu Asn Gly Lys Tyr Lys Ala Ala He Ser Glu Asp Ala 

500 505 510 

gag gag acg teg tec gca acc gag acg acc acc gag acg gec acc aag 1584 
Glu Glu Thr Ser Ser Ala Thr Glu Thr Thr Thr Glu Thr Ala Thr Lys 

515 520 525 

teg gag gag get gec aag gag acg gcg acg gag cac gac gag etc tga 1632 
Ser Glu Glu Ala Ala Lys Glu Thr Ala Thr Glu His Asp Glu Leu *** 

530 535 540 543 

tag gat ccg get get aa 1649 
*** Asp Pro Ala Ala 

545 549 

<210> 3 
<211> 182 
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<212> DNA 

<213> Hordeum vulgare 
<400> 3 

gac aag cat atg att gaa ggt cgt atg aaa age tgc tgc cgt age ace 48 
Asp Lys His Met He Glu Gly Arg Met Lys Ser Cys Cys Arg Ser Thr 
5 10 15 

ctg ggt cgt aac tgc tat aac ctg tgc cgt gtt cgt ggt gcg cag aaa 96 
Leu Gly Arg Asn Cys Tyr Asn Leu Cys Arg Val Arg Gly Ala Gin Lys 
20 25 30 

ctg tgc gcg ggt gtt tgc cgt tgc aaa ctg acc age age ggt aaa tgc 144 
Leu Cys Ala Gly Val Cys Arg Cys Lys Leu Thr Ser Ser Gly Lys Cys 

35 40 45 

ccg acc ggt ttt ccg aaa tga tag gat ccg get get aa 182 
Pro Thr Gly Phe Pro Lys *** *** Asp Pro Ala Ala 

50 55 60 

<210> 4 
<211> 284 
<212> DNA 

<213> Hordeum vulgare 
<400> 4 

gac aag cat atg att gaa ggt cgt 
Asp Lys His Met lie Glu Gly Arg 

5 



aaa age tgc tgc cgt age acc ctg 48 
Lys Ser Cys Cys Arg Ser Thr Leu 
10 15 
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ggt cgt aac tgc tat aac ctg tgc cgt gtt cgt ggt gcg cag aaa ctg 96 

Gly Arg Asn Cys Tyr Asn Leu Cys Arg Val Arg Gly Ala Gin Lys Leu 

20 25 30 

tgc gcg ggt gtt tgc cgt tgc aaa ctg acc age age ggt aaa tgc ccg 144 

Cys Ala Gly Val Cys Arg Cys Lys Leu Thr Ser Ser Gly Lys Cys Pro 

35 40 45 

acc ggt ttt ccg aaa atg att gaa ggt cgt gag acg teg tec gca acc 192 

Thr Gly Phe Pro Lys Met lie Glu Gly Arg Glu Thr Ser Ser Ala Thr 

50 55 60 

gag acg acc acc gag acg gec acc aag teg gag gag get gee aag gag 240 

Glu Thr Thr Thr Glu Thr Ala Thr Lys Ser Glu Glu Ala Ala Lys Glu 

65 70 75 80 

acg gcg acg gag cac gac gag etc tga tag gat ccg get get aa 284 

Thr Ala Thr Glu His Asp Glu Leu *** *** Asp Pro Ala Ala 

85 90 94 
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